I'd rather have a syringe full of Amy tal than a library full of anatomy books".
This remark made in 1992 betrays the drift of educational objectives and medical costs due to a frozen vision of anatomy and its use. Although anatomy often sounds an outdated basic discipline, if neurosurgeons or endovascular surgeons today do not master anatomy they are disorientated.
They require complex functional tests to protect the patient but in reality to compensate for a deficient anatomical knowledge. Such a drawback demands a return to anatomy of a very high standard, not in terms of its representation by images, but in its interpretation. Anatomy is a language: it needs to be practised. The ethical and economic implications of such statement and practice are beyond the scope of this editorial but they cannot be ignored. My intention here is to illustrate the current evolution of anatomy in our routine work, and the attitude that programme directors must have in order to train specialists.
Four examples can be taken to demonstrate how many things that were thought fixed are in fact more ephemeral than they seem.
I) Changing needs
Treatments are changing: the management of cerebral aneurysms is becoming less of a neurosurgical responsibility and more of a neuroradiological responsibility.
The management of complications is virtually the entire responsibility of the neuroradiologist in the case of emergency thrombolysis. In the past, the management of cerebral aneurysms represented a significant part of the neurosurgical workload; it has generated the need for anatomical and diagnostic information specific to the therapeutic methods utilised.
Today, new questions and new imaging techniques to answer them are being drawn up by Interventional Neuroradiologists. One example is demonstrating the inner orifice of the aneurysm instead of its extra luminal neck. New techniques; a new morphological view; new images.
11) Naming and understanding
Where therapies change, anatomy and anatomical perceptions change. The internal carotid artery (leA) anatomy, for example, cannot be seen as a simple albeit essential pipe serving the brain.
Embryological studies and anatomical dissections have shown that in situations in which its course is "aberrant" (through the tympanic cavity), the so-called leA is in fact the ascending pharyngeal artery, and the variant a cervical agenesis of the internal carotid artery.
In the pig, the "leA" passes through the jugular bulb, to join the rete mirabile. This so-called leA corresponds again to another branch of the ascending pharyngeal artery which obviously supplies the brain but has a completely different origin and biology. So even if a vessel can be named and its anatomical relationships described accepted and perpetuated, our under-standing of the vessel can be completely overturned. Such a change does not modify the anatomy itself but enriches its interpretation and offers a flexible analysis of all the possible variations.
Ill) Anatomical discoveries
Concepts evolve towards a broader view of anatomy and physiology. The study of cerebral veins has been hampered by the concept that their function is purely to return the flowing arterial blood.
The nobility of function with respect to anatomy has resulted a neglect of venous anatomy, and this has ultimately delayed our understanding of the physiology of the venous system, particularly the cerebral veins. Veins are a large reservoir of cerebral blood, a cellular reservoir for angiogenesis and they play a fundamental role in the homeostasis of brain water and CSF. Thus cerebral veins drain not only arterial blood but also intrinsic and extrinsic brain fluids.
IV) The fourth dimension of form: time!
Normal anatomy is not the same over time in the same individual: in the newborn, infant, child, adult, and the aged. A simple functional illustration is the re sorption of cerebrospinal fluid. In the newborn child and infant the Pacchionian granulations are not mature so that the cerebral veins, and not the dural sinuses, drain brain water.
This alters our perspective and analysis in the interpretation of images, the pathophysiological significance of our findings and also our therapeutic approach. Children are not small adults and adult anatomy cannot be extrapolated to the child.
Functional anatomy is the introduction of time in anatomy; the anatomy of life and function such as we know and observe it. However anatomy was not born with modern imaging. Speech can be imaged. For words which are heard, seen, spoken and thought, one may show which areas of the brain are activated. However, this is akin describing a dream without explaining it.
The error would be to think that speech is understood because it has been imaged. By nature, images convey retrospective reality and P.L. Lasjaunias knowledge into a modern expression. They freeze a dynamic process in which shape, space and time are linked. Only analysis can give the dimension of time to a picture be it 3D or even virtual reality.
Chemical anatomy of the brain in histochemical sections produces visual data far from anatomical diagrams. 3D reconstructions give a morphological appearance to homogenous chemical "entities" within the brain and their alterations help in the diagnosis of movement disorders.
Comparative anatomy is also functional anatomy but over a longer period of time, it is historical dimension. It is not a collection of independant validated maps and morphological models of other species, but the landmarks in human anatomical and physiological evolution (selection). Functional testing in man requires an extensive culture to be accurately designed and appropriate training should be organised to ensure correct planning and interpretation of such tests.
Genetics are present in anatomy. Though we are capable of perceiving differences in the human population by colour, form, race, behaviour and customs, these differences are negligible with regard to the fundamental rules of evolution and functional anatomy.
All the many varieties that appear to our keen discrimination, submit to the universal law of the genome. It cannot be ignored that genes control morphology (homeobox containing genes, remodelling processes, ... ) just as others control function and molecule renewal. The genome is essential but does not supply all the keys to anatomy, it only enlightens the general architectural map.
The realisation of the genetic program, the possibility of adaptation as a reflection of epigenetic phenomena, may have unforeseen outcomes when epigenetic triggers are repeated or multiplied. At that time this fuzzy logic and the edges of "normality" can be apprehended only by the modern anatomist.
Nowadays, 3D reconstructions from sections are readily usable probably because we have been educated by them. We are comfortable with the imaging medium; we can benefit from them without apprenticeship. Modern imaging permits us to select sequences and imaging planes and allows us to acquire by volume.
For the specialist who has learnt anatomy, even though this process is contrary to the educational process of acquisition (from the structure to its sectional view), these images remain acceptable.
With volume acquisition, electronic manipulation allows simulation of a surgical route, dissection, environment; it is possible to enter inside the space with virtual images. Despite the realism of the image, they cannot ever substitute the reality of the environment, and whatever the appeal of the image, it cannot be constructed from anything other than what is visible even if it is displayed by a computer. It will still need to be interpreted, which is a SUbjective process. Truth is not figurative and every piece of information is a question rather than an answer.
Anatomy is not just recognition in order to name the form and enter key words, it is a read-Interventional Neuroradiology 2: [11] [12] [13] 1996 ing process and a dialogue with the form and its related structure.
It is not enough to possess the letters of the alphabet to be able to write, it is not enough to reproduce several letters to write words, not is it evident that stringing words together in a predetermined order makes one capable of writing phrases that make any sense.
Therefore imaging specialists are not naturally experts in anatomy. As far as teaching is concerned, simple (simplified) anatomy teaching, requires the greatest professionalism, and broadest culture which suggest that possessing the images does not imply masters hip of their use. To reach the final step of testing the anatomy, functional testing can be a powerful tool if it serves a keen ability to interprete anatomy, otherwise it becomes a laughable examination ethically unacceptable. 
